Abstract. In this paper, we extend some problems from Arens regularity and module Arens regularity of Banach algebras to module actions.
whenever both limits exist for all bounded sequences (x i ) i ⊆ X , (y i ) i ⊆ Y and z ′ ∈ Z * , see [5, 12] . The regularity of a Banach algebra A is defined to be the regularity of its algebra multiplication when considered as a bilinear mapping such as m. 
where a ′′ b ′′ and a ′′ ob ′′ are the first and second Arens products of A * * , respectively, see [10, 12] . The mapping m is left strongly Arens irregular if Z 1 (m) = X and m is right strongly Arens irregular if Z 2 (m) = Y .
The topological centers of module actions
Let B be a Banach A − bimodule, and let We may therefore define the topological centers of the right and left module actions of A on B as follows:
We note also that if B is a left(resp. right) Banach A − module and π ℓ :
when there is no confusion. A functional a ′ in A * is said to be wap (weakly almost periodic) on A if the mapping a → a ′ a from A into A * is weakly compact. In [12] , Pym showed that this definition to the equivalent following condition For any two net (a α ) α and (b β ) β in {a ∈ A : a ≤ 1}, we have
whenever both iterated limits exist. The collection of all wap functionals on A is denoted by wap(A). Also we have a ′ ∈ wap(A) if and only if
* is said to be left weakly almost periodic functional if the set {π * ℓ (b ′ , a) : a ∈ A, a ≤ 1} is relatively weakly compact. We denote by wap ℓ (B) the closed subspace of B * consisting of all the left weakly almost periodic functionals in B * . The definition of the right weakly almost periodic functional (= wap r (B)) is the same. By [12] , b ′ ∈ wap ℓ (B) is equivalent to the following
for all a ′′ ∈ A * * and b ′′ ∈ B * * . Thus, we can write a) where a ∈ A. By easy calculation, we have T * * (a ′′ ) = π * * * * ℓ (b ′ , a ′′ ) for each a ′′ ∈ A * * . Now let T be a weakly compact mapping. Then by using Theorem VI 4.2 and VI 4.8, from [6] , we have π * * * * ℓ
It follows that π * * *
for each a ′′ ∈ A * * . Consequently, T * * (a ′′ ) ∈ B * for each a ′′ ∈ A * * , and so T * * (A ′′ ) ⊆ B * . By another using Theorem VI 4.2 and VI 4.8, from [6] , we conclude that the mapping a → π ℓ (b ′ , a) from A into B * is weakly compact. Example 2-3. Suppose that G is a locally compact group. In the preceding corollary, take A = B = c 0 (G). Therefore we conclude that Z
